The study reported here aimed to evaluate both biological and psychosocial factors as predictors for quality of life as well as to examine the associations between the factors and quality of life in individuals with schizophrenia. Methods: Eighty individuals with schizophrenia were recruited to the study. The Thai version of the World Health Organization Quality of Life-BREF was utilized to measure the quality of life. The five Marder subscales of the Positive and Negative Syndrome Scale were applied. Other tools for measurement included the Calgary Depression Scale for Schizophrenia and six social support deficits (SSDs). Pearson/Spearman correlation coefficients and the independent t-test were used for the statistical analysis to determine the associations of variables and the overall quality of life and the four domain scores. A multiple linear regression analysis of the overall quality of life and four domain scores was applied to determine their predictors. Results: The Positive and Negative Syndrome Scale total score, positive symptoms, negative symptoms, disorganized thought, and anxiety/depression showed a significant correlation with the overall quality of life and most of the four domain scores. Depression, SSDs, and adverse drug events showed a significant correlation with a poorer overall quality of life. The multiple linear regression model revealed that negative symptoms, depression, and seeing a relative less often than once per week were predictors for the overall quality of life (adjusted R 2 =0.472). Negative symptoms were also found to be the main factors predicting a decrease in the four domains of quality of life -physical health, psychological, social relationships, and environment. Conclusion: Negative symptoms, depression, and poor contact with relatives were the foremost predictors of poor quality of life in individuals with schizophrenia. Positive symptoms, negative symptoms, disorganized thought, anxiety/depression, SSDs, and adverse events were also found to be correlated with quality of life. Keywords: adverse events, depression, negative symptoms, positive symptoms, social support
Background
The assessment of quality of life (QOL) has become a crucial outcome measure in individuals with severe mental disorders both in research and clinical practice. The evaluation of improvement in QOL, rather than a complete cure, encompasses a wide range of aspects associated with daily living. 1 QOL has been related to functioning, access to resources, sense of well-being, and life satisfaction. on the subjective aspect and defined QOL as the "individual's perception of their position in life in the context of culture and value systems in which they live and in relation to their goals, expectations, standards, and concerns". 3 Biological factors, such as abnormal metabolic profiles, have also been of interest in individuals with schizophrenia. The prevalence of metabolic syndrome in individuals with schizophrenia was found to be higher than in the general population, at 40%-60% and 27%, respectively. 4 Vancampfort et al reported that an increased body mass index and lack of leisuretime physical activity were significantly related to impaired health-related quality of life (HRQOL). 5 Our previous study found that metabolic syndrome had a significant association with depression, which is one of the most predictive factors for poor QOL in individuals with schizophrenia. 6 Nevertheless, the Clinical Antipsychotic Trials of Intervention Effectiveness (CATIE) schizophrenia trial reported no significant difference in QOL between individuals with schizophrenia and metabolic syndrome and those with schizophrenia without metabolic syndrome. 7 Antipsychotics are essential in the treatment of schizophrenia; however, the use of antipsychotics is associated with numerous side effects including drowsiness, sexual adverse events, dry mouth, insomnia, and extrapyramidal side effects. Atypical antipsychotics are believed to have fewer adverse effects than typical antipsychotics and, therefore, may lead to a better QOL. 8 Additionally, drug-induced extrapyramidal side effects were reported to be negatively associated with QOL in individuals with schizophrenia. 9 Several studies have evaluated the associations between psychosocial factors and QOL among individuals with schizophrenia. Negative symptoms were found to have a high correlation with QOL in most studies, 2,10-13 while positive symptoms were found to be significantly associated with QOL in only some studies. 10, 11 Also, depression was found to be one of the most important factors in predicting a poor subjective QOL.
14 Previous studies using depressive factors from the Positive and Negative Syndrome Scale (PANSS) and the Brief Psychiatric Rating Scale reported an association between depression and a poor QOL. 15, 16 However, one study compared QOL between individuals with schizophrenia with and without depression but did not find any significant differences. 17 Social support may also act as a predictor for QOL in individuals with schizophrenia. Cohen et al found that the absence of loneliness and reliable social contacts were predictors for subjective well-being in individuals with schizophrenia. 18 Another study reported that subjective social support accounted for life satisfaction. 19 Our previous studies also found that social support deficits (SSDs) were significantly associated with depression and nonadherence in individuals with schizophrenia. 20, 21 Additionally, social support was reported to increase self-esteem, coping skills, and resilience as well as decreasing stigma. 22 To the best of our knowledge, there has not been any study which has assessed both biological factors (eg, metabolic syndrome, type of antipsychotic, adverse events) and psychosocial factors (eg, psychopathology, social support, depression) as predictive factors of QOL in the same analysis. The study reported here aimed to evaluate the biopsychosocial factors as predictors for QOL as well as examining the correlations between the factors and QOL in individuals with schizophrenia.
Methods

sampling and data collection
The study was approved by the Ethics Committee of the Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand. Eighty participants were recruited from the outpatient clinic of the Maharaj Nakorn Chiang Mai Hospital, Thailand. The inclusion criteria were Thai-speaking, age 18 years or over, and a diagnosis of schizophrenia according to the Diagnostic and Statistical Manual of Mental Disorders: Fourth Edition; Text Revision. 23 The exclusion criterion was suffering from a neurological disorder that would interfere with the assessment. The details of the study were fully explained and written informed consent was obtained from all participants before the study.
Measures Dependent variable QOl
We used the Thai version of the World Health Organization Quality of Life (WHOQOL)-BREF to measure the QOL, in which four domains are taken into account in rating the overall QOL: physical health, psychological, social relationships, and environment. 24, 25 independent variables
Metabolic profiles
The metabolic measures were assessed based on an updated definition of metabolic syndrome derived from the modified National Cholesterol Education Program Adult Treatment Panel III criteria, those being: waist circumference, blood pressure (systolic and diastolic), triglyceride level, highdensity lipoprotein cholesterol, and fasting blood sugar. 
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Quality of life in schizophrenia Psychopathology Psychopathology was measured using the PANSS. The PANSS is a 30-item, clinician-rated instrument covering psychotic and other psychiatric symptoms commonly found in individuals with schizophrenia. 27, 28 Each item is accompanied by a complete definition as well as detailed anchoring criteria for all seven rating points (from "absent" to "extremely severe"). Its rating is based on all information pertaining to a specified period during the previous week. The total PANSS score ranged from 30 to 210. As proposed by Marder et al, the five subscales of the PANSS were applied: positive symptoms, negative symptoms, disorganized thought, uncontrolled hostility/excitement, and anxiety/depression. 29 
Depression
Depression was evaluated using the Thai version of the Calgary Depression Scale for Schizophrenia (CDSS-Thai). The CDSS-Thai was validated and tested for the evaluation of depression in Thai individuals with schizophrenia with high internal consistency. The inter-rater reliability and the test-retest reliability were also high, with an intra-class correlation coefficient of 0.979 and 0.861, respectively. 30 social support Social support was derived from a scale of six SSDs. 20 The six SSDs were defined as living alone, seeing a relative less often than once a week, lack of reciprocity with neighbors, lack of reciprocity between extended family members, difficulty in relationship(s) with one or more relatives, and dissatisfaction with support from family. Each item was scored as zero (deficit not present) or one (deficit present).
Data analysis
The IBM SPSS Statistics for Windows (version 22.0; IBM Corporation, Armonk, NY, USA) was used for all analyses. The normality of distribution of continuous data was checked with the Kolmogorov-Smirnov test. Correlations for normally distributed data were tested with Pearson's correlation coefficient while the correlations for non-normally distributed data were tested with Spearman's correlation. An independent t-test was used to evaluate the associations between sex, type of antipsychotic, adverse events, SSDs, and the overall QOL as well as the four domains.
Forward-selection multiple linear regression analyses of the overall QOL and four domain scores were applied to determine their predictors (P-value for entry ,0.05). Adjusted R 2 s were analyzed to evaluate the ratio of the sum of squares explained by regression models. Coefficient values were used to quantify the strength of the associations. Statistical significance was defined as a P-value ,0.05.
Results
Data collected from 80 (34 male and 46 female) participants with schizophrenia were analyzed. The mean values (standard deviations [SDs]) of age and duration of illness were 42.7 (14.1) years old and 13.6 (9.3) years, respectively (Table 1) . Over 50% of the participants were prescribed with atypical antipsychotics (Table S1 ).
The mean values (SDs) of the total WHOQOL-BREF, physical health domain, psychological domain, social relationships domain, and environmental domain score are presented in Table 2 .
correlations between biopsychosocial factors and QOl
Bivariate analyses found that the PANSS total, positive symptoms, negative symptoms, and anxiety/depression showed significant correlation with the overall QOL (all P-values ,0.001) and all of the four domain scores. Depression, seeing a relative less often than once per week, lack of reciprocity with neighbors, and having adverse drug events (ie, memory loss, insomnia) were significantly correlated with a poorer overall QOL. Thirty-eight percent of the participants had metabolic syndrome but only fasting blood sugar was found to be significantly related to overall QOL and the physical health domain of QOL.
Participants with drowsiness were more likely to have poorer QOL in the physical health and psychological domains while dry mouth was associated with a poorer QOL in the physical health and social relationships domains. Occurrence of stiff tongue was found to be significantly related to lower scores of the psychological and social relationships domains of QOL, while presence of stiff walk significantly affected the environmental domain (Table 3) .
Multiple linear regression analyses
The forward-selection multiple linear regression model revealed that negative symptoms, depression, and seeing a relative less often than once per week were predictors for overall QOL (adjusted R 2 =47.2%). Negative symptoms were also found to be the main predicting factor for all domains of QOL, while depression was the main predictor for psychological and environmental domains ( line with the study of Holloway and Carson which reported that personal and sociodemographic characteristics were weakly associated or not associated with global subjective well-being. 31 Biological factors and QOl
Metabolic profiles
Only high fasting blood sugar was found to be significantly associated with overall QOL and the physical health domain of QOL while other metabolic profiles were not significantly related to QOL. The results of this study support the notion that some abnormal metabolic profiles are related to a poor QOL. Foldemo et al reported that elevated blood pressure and raised low-density lipoprotein cholesterol were related to lower HRQOL. 32 In addition, Vancampfort et al suggested that lower HRQOL seemed to be associated with a higher body mass index and lack of physical activity, rather than to metabolic syndrome per se. 5 However, the findings from this study were in contrast with those from the CATIE study which showed no significant association between metabolic syndrome and QOL. 33 antipsychotics and adverse events Typical antipsychotics were reported in previous studies to have more adverse events than atypical ones. 8 The results of this study show that adverse events, including drowsiness, memory loss, dry mouth, insomnia, stiff tongue, and stiff walk, were significantly related to several domains of QOL, but typical antipsychotics were significantly associated with poorer QOL only in the environmental domain. These findings are consistent with a recent study which found that side effects rather than type of pharmacotherapy were associated with QOL. 13, 34 The CATIE study, although focused on life satisfaction rather than QOL, reported similar significant relationships between adverse events (eg, dry mouth, insomnia, sleepiness) and life satisfaction. 35 In the study reported here, individuals with drowsiness and insomnia were more likely to have a poor QOL in the Abbreviation: sD, standard deviation.
Discussion
Our findings indicate that psychosocial factors, especially negative symptoms, depression, and social support, are the main predictors for QOL in individuals with schizophrenia. Biological factors, although found to be significantly related to QOL, were not major predictors.
Baseline characteristics and QOl
No significant association between QOL and sex, age, education, or duration of illness was found. These findings are in 
Psychosocial factors and QOl Psychopathology
The results from this study are in line with those of previous studies which reported that negative symptoms affected QOL more than positive symptoms. 2, 10, 36 Although our bivariate analyses found a significant association between positive symptoms and QOL, the correlation was not significant, after adjustment for several variables in the regression models. This is in line with a meta-analysis which suggested that positive symptoms had a poor correlation with QOL. 37 Narvaez et al suggested that more severe negative symptoms predicted a lower objective QOL while more severe depressive symptoms were predictors of worse subjective QOL. 38 In this study, however, negative symptoms and depression were the main predictors affecting the subjective QOL.
Depression
In this study, depression showed a strong significant association with QOL in every domain and was a predictor for poor environmental and psychological QOL in individuals with schizophrenia. Our findings support the idea that depression is one of the most significant factors for predicting poor QOL in individuals with schizophrenia. 14 Depression may be associated with a worse QOL due to poor living conditions. 38 Furthermore, individuals with depression who have poor self-esteem and a negative view of themselves may rate their QOL worse than those without depression. Morgado et al reported that individuals with depression rated their functioning and living conditions at a lower level than an external observer and even themselves after recovery. 39 Our findings contradict those reported in a recent study which did not find a significant difference in QOL between those with and without depression. 17 The discrepancy might be due to a difference in the severity of the depression in the sample, since most of the population in the previous study had mild depression and only participants with at least one caregiver were included; therefore, those participants might have had less severe depression and better social support compared to those in this study. 17 
social support
In Thai culture, the focus of this paper, individuals with schizophrenia generally live with their family members, thus they receive financial as well as emotional support from their family. We found that lack of contact with relatives and lack of reciprocity with neighbors both had a significant association with poor overall QOL. Lack of contact with relatives was also found to be a predictor for poor environmental QOL. Our findings are in line with a previous study which reported that attachment and reassurance of worth were predictors for 
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Quality of life in schizophrenia improving QOL in schizophrenia. 40 The CATIE study also suggested that interpersonal relationships had great influence on the level of life satisfaction. 35 Moreover, the availability and adequacy of social support was found to be related to satisfaction with life in individuals with severe mental illness.
Limitations
Although this study leads to better understanding of the predictors for QOL in individuals with schizophrenia, some limitations should be taken into consideration when interpreting the findings from this study. First, the direction of causality among variables cannot be determined due to the cross-sectional study design. It is possible that there might be a vicious cycle whereby factors such as depression may cause a poor QOL which, in turn, may worsen depression.
Second, the WHOQOL-BREF mainly focuses on the subjective domain of QOL which may lead to lack of the objective measure and an over-reporting of QOL in individuals with schizophrenia. However, it is generally agreed that individuals whose symptoms are stable can assess their QOL by themselves.
14 Moreover, a subjective domain of QOL has been considered a core component of assessing QOL, since an individual's perception of his/her condition represents a complete picture of the person's life. 42 Third, there may be some overlap in the evaluation of depression and negative symptoms of schizophrenia (r=0.228). 43 However, the CDSS-Thai has been validated to exclude depression from the negative symptoms which clarifies the results of the study. 30 In addition, the results from this study show that both depression and negative symptoms are independent predictors, even after being adjusted in the regression analyses.
Fourth, the small sample size might limit the positive findings.
Lastly, since this study was conducted at an outpatient clinic in Thailand, the findings from this study might have a lack of generalizability to other individuals with more severe symptoms in other settings.
Conclusion
Negative symptoms, depression, and poor contact with relatives were the main predictors for QOL in this sample.
Positive symptoms, disorganized thought, SSDs, increased fasting blood sugar, and some adverse events may also have correlation with QOL. This study suggests that depression and the adverse events of antipsychotics should be carefully monitored in individuals with schizophrenia, as they might affect QOL. Antipsychotic medications with the efficacy of reducing negative symptoms, depression, and fewer adverse events, especially in cognitive impairment, should be considered in the treatment of schizophrenia. Increased social support from family members and psychosocial treatment which involves the family, such as family therapy and interventions that increase reciprocity with family members and neighbors, are imperative in the enhancement of QOL. Further prospective studies should be conducted in other settings with different cultures and in larger populations to extend the knowledge and inform the possibility of the treatment of individuals suffering from schizophrenia.
Neuropsychiatric Disease and Treatment
Publish your work in this journal
Submit your manuscript here: http://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal Neuropsychiatric Disease and Treatment is an international, peerreviewed journal of clinical therapeutics and pharmacology focusing on concise rapid reporting of clinical or pre-clinical studies on a range of neuropsychiatric and neurological disorders. This journal is indexed on PubMed Central, the 'PsycINFO' database and CAS, and is the official journal of The International Neuropsychiatric Association (INA). The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors. Supplementary material
